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^) V Air conditioning system for a motor vehicle, which is 
designed \f or an air conditioning operating mode and at least one 
other operating mode in the form of at least one of a heat pump 
operating mbde and a reheat operating mode, said air conditioning 
system comprising: 

a refrigerant cycle with a compressor, a refrigerant 
cooler and a supply air/refrigerant heat exchanger, said supply 
air/ref rigerant heat exchanger being disposed in a supply air 
channel and fun\:tioning as an evaporator in an air conditioning 
operating mode, 

a coola\it cycle for cooling a heat generating vehicle 

component , 

a refrig^ant /coolant heat exchanger, coupling the 
refrigerant cycle and the coolant cycle so as to transfer heat, 

refrigerant Vlow control valves for controlling mode- 
dependent flow of the refrigerant so as to be guided in an air 
conditioning mode from the compressor over the refrigerant cooler 
to the supply air/ref rigerant heat exchanger, and 

an internal combustion engine exhaust gas/coolant heat 
exchanger connected upstream in series to the refrigerant/coolant 
heat exchanger in the coolant qycle. - 


Air conditioning system >for a motor vehicle according 
to claim 1, 
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wherein said at least one other operating mode includes 
a rfeheat operating mode, in which. the refrigerant flow control 
valvee guide refrigerant flow from the compressor at least in 
part to. the refrigerant /coolant heat exchanger, functioning as 
the condenser/gas cooler in this operating mode, and from there 
to the sup\)ly air/refrigerant heat exchanger, functioning as the 
vaporator \n this operating mode, and 

whei:ein the refrigerant/coolant heat exchanger is 
connected upstream in series on the coolant side to a supply 
air/coolant heat ^exchanger disposed in the supply air channel. 


^^J^. Air conditiWiing system according to claim 1, wherein 
said refrigerant f low Vontrol valves include: 

a 4 way valve which is connected with a first 
connection to the compressor output side, with a second 
connection directly or ind:Drectly to the compressor inlet side 
and with a third connection \o the supply air/ref rigerant heat 
exchanger, and 

a 3 way valve whicA is connected with a first 
connection with a fourth connect icm of the 4 way valve, with a 
second connection to the refrigerarit cooler and with a third 
connection to the ref rigerant/coolantXheat exchanger. 



r conditioning system according to claim 1, wherein 
the ref rigeran^fe^^^ycle includes a refrigerant high pressure-sided 
accumulator with an afe-signed check valve arrangement operably 
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connecting the accumulator to the supply air/refrigerant heat 
exch^ger, the refrigerant cooler and the refrigerant /coolant 

\ \ 

heat exchanger. 


5. Air conditioning system according to claim 1, wherein 
the ref rigerantXcycle includes: 

a refrigerant low pressure-sided accumulator, and 


an internal heat exchanger which is arranged on a low 
pressure side between, the accumulator and the compressor and on 
a high pressure side isV connected , on the one hand, to the supply 
air/refrigerant heat exchanger, and, on the other hand to the 


refrigerant cooler and the. ref rigerant /coolant heat exchanger. 


6. Air conditioning system according to claim 1, 

\ 

comprising a supply ^ir conveying unit which exhibits 

\ 

two operating modes with opposite ^supply air conveying directions 
at the supply air channel, and 

wherein the air conditioning system is designed for 

\ 

carrying out a drying operating mode\ in that the supply air 


conveying unit conveys drying air for drying the supply 

\ 

air/refrigerant heat exchanger in the air conveying direction, 

\ 

reversed to the supply air conveying direction leading into the 

\ 

vehicle interior, past the supply air/refrigerant heat exchanger, 

\ 

whereby the drying mode is activated at least %fter shutdown of 

\ 

the vehicle in a previous air conditioning or reheat mode. 
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7^^. Air conditioning system according to claim 2, 

comprising a supply air conveying unit which exhibits 
two opera^SLng modes with opposite supply air conveying directions 
at the supply\ai^ channel, and 

wherein, the air conditioning system is designed for 

\ 

carrying out a dryi^ng operating mode, in that the supply air 

\ 

conveying unit conveys drying air for drying the supply 
air/refrigerant heat exchanger in the air conveying direction, 
reversed to the supply air conveying direction leading into the 
vehicle interior, past the suppl;^^^ir/ref rigerant heat exchanger, 
whereby the drying mode is activated at least after shutdown of 
the vehicle in a previous air conditioning or reheat mode. 



Air conditioning system for a motor vehicle, which is 
designed fqr an air conditioning operating mode and at least one 
other operatVng mode in the form of at least one of a heat pump 
operating modeS^and a reheat operating mode, said air conditioning 
system comprisi] 

a refri^rant cycle with a compressor, a refrigerant 
cooler and a supply >air/refrigerant heat exchanger, said supply 
air/refrigerant heat exchanger being disposed in a supply air 
channel and functioning as^ an evaporator in an air conditioning 
operating mode, 

a coolant cycle for\^ooling a heat generating vehicle 

component , 
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a refrigerant /coolant heat exchanger, coupling the 
refrigei^nt cycle and the coolant cycle so as to transfer heat, 
and \ 

Vefrigerant flow control valves for controlling mode- 
dependent flow of the refrigerant so as to be guided in an air 
conditioning mode from the compressor over the refrigerant cooler 
to the supplA air/refrigerant heat exchanger, 

wherein said at least one other operating mode includes 
a reheat operating mode, in which the refrigerant flow control 
valves guide refnigerant flow from the compressor at least in 
part to the ref rigferant/coolant heat exchanger, functioning as 
the condenser/gas cooler in this operating mode, and from there 
to the supply air/ref Vigerant heat exchanger, functioning as the 
evaporator in this opeVating mode, and 

wherein the Vefrigerant /coolant heat exchanger is 
connected upstream in series on the coolant side to a supply 
air/coolant heat exchanges disposed in the supply air channel. 

An air conditioning system according to claim 8, wherein 
said refrigerant flow control Waives include: 

a 4 way valve whioh is connected with a first 
connection to the compressor Voutput side, with a second 
connection directly or indirectlyXto the compressor inlet side 
and with a third connection to the Nsupply air/refrigerant heat 
exchanger, and \ 



a 3 way valve which is connected with a first 
connection with a fourth connection of the 4 way valve, with a 
second connection to the refrigerant cooler and with a third 
connection to the refrigerant /coolant heat exchanger. 


^^10^ \Air conditioning system according to claim 8, wherein 
the refrigerant cycle includes a refrigerant high pressure-sided 
accumulator \i?ith an assigned check valve arrangement operably 
connecting the\ accumulator to the supply air/ref rigerant heat 
exchanger, the r^efrigerant cooler and the refrigerant/coolant 
heat exchanger . 


11. Air conditioning system according to claim 8, wherein 

\ 

the refrigerant cycle includes: 

a refrigerant low pressure-sided accumulator, and 
an internal heat exchanger which is arranged on a low 


pressure side between the accumulator and the compressor and on 

\ 

a high pressure side is connected, on the one hand, to the supply 


air/refrigerant heat exchanger, and, on the other hand to the 
refrigerant cooler and the refrigerant /coolant heat exchanger. 

ir conditioning system for a motor vehicle, which is 
designed f or ari air conditioning operating mode and at least one 
other operating Nnode in the form of at least one of a heat pump 
operating mode and X^reheat operating mode, said air conditioning 
system comprising : 
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a refrigerant cycle with a compressor, a refrigerant 
cooler ai\d a supply air/refrigerant heat exchanger, said supply 
air/refrigerant heat exchanger being disposed in a supply air 
channel of ja supply air conveying unit and functioning as an 
evaporator iA an air conditioning operating mode, 

whe2^ein the supply air conveying unit exhibits two 
operating modesXwith opposite supply air conveying directions, 
/and \ 

wherein Vhe air conditioning system is designed for 
carrying out a drying operating mode, in that the supply air 
conveying unit conveys drying air for drying the supply 
air/refrigerant heat exchanger in the air conveying direction, 
reversed to the supply air conveying direction leading into the 
vehicle interior, past the supply air/refrigerant heat exchanger, 
whereby the drying mode isy activated at least after shutdown of 
the vehicle in a previous adr conditioning or reheat mode. 

^^^^^13^ Air conditioning sysWm according to claim 12, wherein 
said refrigerant flow control valves include: 

a 4 way valve whicny is connected with a first 
connection to the compressor output side, with a second 
connection directly or indirectly oo the compressor inlet side 
and with a third connection to the sVpply air/ref rigerant heat 
exchanger, and \ 

a 3 way valve which is corinected with a first 
connection with a fourth connection of thfe 4 way valve, with a 


second connection to the refrigerant cooler and with a third 
connection t\ the refrigerant /coolant heat exchanger. 

^^^[.^^^^Aj. r conditioning system according to claim 12, wherein 

the refrigerant cycle includes a refrigerant high pressure-sided 

accumulator v)ith an assigned check valve arrangement operably 

connecting the^accumulator to the supply air/refrigerant heat 

exchanger, the ref^rigerant cooler and the refrigerant /coolant 

heat exchanger. 
J 

15. Air conditioning system according to claim 12, wherein 
the refrigerant cycle inclu'des : 

a refrigerant low ^^pr^essure- sided accumulator, and 
an internal heat excha-nger which is arranged on a low 
pressure side between the accumulator and the compressor and on 
a high pressure side is connected, on\t:he one hand, to the supply 
air/refrigerant heat exchanger, and, on the other hand to the 
refrigerant cooler and the refrigerant /coolant heat exchanger. 



\ 


A method of operating an air conditioning system for 
a motor vehicle, which is designed for an air conditioning 
operating mode, and at least, one other operating mode in the form 
of at least onev of a heat pump operating mode and a reheat 
operating mode, said air conditioning system comprising: 

a refrigerant cycle with a compressor, a refrigerant 
cooler and a supply air)(r-ef rigerant heat exchanger, said supply 
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air/refrigerant heat exchanger being disposed in a supply air 
channel and functioning as an evaporator in an air conditioning 
operating Viode, 

aXcoolant cycle for cooling a heat generating vehicle 
component , \ 

a refrigerant /coolant heat exchanger, coupling the 
refrigerant cyclk and the coolant cycle so as to transfer heat, 

refrigerant flow control valves for controlling mode- 
dependent flow of they refrigerant so as to be guided in an air 
conditioning mode, from uhe compressor over the refrigerant cooler 
to the supply air/ref rigeorant heat exchanger, and 

an internal combustion engine exhaust gas/coolant heat 
exchanger connected upstream \n series to the refrigerant /coolant 
heat exchanger in the coolant Vycle, 

said method includingV controlling said refrigerant 
control valves to switch the air cG)nditioning system between an 
air conditioning operating mode and the at least one other 
operating mode. \ 

A method of operating an aiA conditioning system 
according to claim 16, \ 

wherein said at least one other oper^ating mode includes 
a reheat operating mode, in which the refrigerant flow control 
valves guide refrigerant flow from the compresa^pr at least in 
part to the refrigerant /coolant heat exchanger, runctioning as 
the condenser/gas cooler in this operating mode, anil from there 



to the supply air/refrigerant heat exchanger, functioning as the 
evaporatoor in this operating mode, and 

wherein the refrigerant/coolant heat exchanger is 
connected ubstream in series on the coolant side to a supply 
air/coolant neat exchanger disposed in the supply air channel. 

18. A method of operating an air conditioning system 
according to claim 16, 

wherein a supply air conveying unit for supplying air 
at the air supply channel exhibits two operating modes with 
opposite supply ais conveying directions, and 

wherein the air conditioning system is designed for 
carrying out a dryirra operating mode, in that the supply air 
conveying unit conveys drying air for drying the supply 
air/refrigerant heat exchanger in the air conveying direction, 
reversed to the supply a^r conveying direction leading into the 
vehicle interior, past the feupply air/refrigerant heat exchanger, 
whereby the drying mode is activated at least after shutdown of 
the vehicle in a previous ain conditioning or reheat mode. 

A method of operating^an air conditioning system for 
a motor vehicle, which is designed for an air conditioning 
operating mode and at least one othW operating mode in the form 
of at least one of a heat pump operating mode and a reheat 
operating mode, said air conditioning ^ystem comprising: 



J 


a refrigerant cycle with a compressor, a refrigerant 
cooler and ax supply air/refrigerant heat exchanger, said supply 
air/ref rigera\nt heat exchanger being disposed in a supply air 
channel and functioning as an evaporator in an air conditioning 
operating modeV 

a cod^lant cycle for cooling a heat generating vehicle 

component , 

a ref i^igerant/coolant heat exchanger, coupling the 
refrigerant cycle\and the coolant cycle so as to transfer heat, 
10 and 

^ refrigeraht flow control valves for controlling mode- 

dependent flow of the refrigerant so as to be guided in an air 

i r.l \ 

conditioning mode from the compressor over the refrigerant cooler 
to the supply air/ref r^gerant heat exchanger, and 

said method 5|.ncluding controlling said refrigerant 
control valves to switch\the air conditioning system between an 
air conditioning operatif^g mode and the at least one other 
operating mode, 

wherein said at le^t one other operating mode includes 
20 a reheat operating mode, in which the refrigerant flow control 
valves guide refrigerant flow \f rom the compressor at least in 
part to the ref rigerant/coolantX heat exchanger, functioning as 
the condenser/gas, cooler in this {operating mode, and from there 
to the supply air/refrigerant heat exchanger, functioning as the 
25 evaporator in this operating mode, and 


in 
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wherein the refrigerant/coolant heat exchanger is 
connected upstream in series on the coolant side to a supply 
air/coplant heat exchanger disposed in the supply air channel. 


2/€r.\ A method of operating an air conditioning for a motor 
vehicle , \which is designed for an air conditioning operating mode 
and at least one other operating mode in the form of at least one 
of a heat ©ump operating mode and a reheat operating mode, said 
air conditipning system comprising: 

a \ref rigerant cycle with a compressor, a refrigerant 
cooler and a \supply air/refrigerant heat exchanger, said supply 
air/ref rigeraAt heat exchanger being disposed in a supply air 
channel of a saapply air conveying unit and functioning as an 
evaporator in an air conditioning operating mode, 

wherein the supply air conveying unit exhibits two 
operating modes with opposite supply air conveying directions, 
and \ 

wherein the air conditioning system is designed for 
carrying out a drying operating mode, in that the supply air 
conveying unit convey^s drying air for drying the supply 
air/refrigerant heat exqhanger in the air conveying direction, 
reversed to the supply aiV conveying direction leading into the 
vehicle interior, past the supply air/ref rigerant heat exchanger, 
whereby the drying mode is activated at least after shutdown of 
the vehicle in a previous ain conditioning or reheat mode. 


,aid method including switching the supply air 


conveying direction to and from the drying mode. 
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